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cc 24 (2015) when given oracle access to a boolean function whose behavior is given by a symmetric function h on a small set of variables. This model captures, in particular, the problem of combinatorial group testing. The author resolves the quantum complexity of combinatorial group testing and also gives an approach for arbitrary symmetric functions h. The algorithms are constructed by applying the connection between quantum algorithms and feasible solutions to an associated semi-definite program and using the representation theory of the symmetric group to construct a feasible solution that corresponds to an efficient algorithm. This paper received the best student paper award at the conference.
The polynomial identity testing problem (PIT) has been a major focus of research in algebraic complexity. The paper "Equivalence of polynomial identity testing and polynomial factorization" by Swastik Kopparty, Shubhangi Saraf and Amir Shpilka gives further impetus to the study of PIT, by showing that the problem of factoring a multivariate polynomial (given by a circuit) can be reduced to PIT.
The quest for circuit lower bounds, i.e., proving that explicit functions cannot be computed within a given circuit class C, involves finding a "weakness" in the class C that limits its ability to compute hard functions. This viewpoint connects the problem of proving lower bounds to the problem of finding non-trivial algorithms that exploit the structure of the class C. This connection is further explored in the paper "Mining circuit lower bound proofs for meta-algorithms" by Ruiwen Chen, Valentine Kabanets, Antonina Kolokolova, Ronen Shaltiel and David Zuckerman. In particular, the authors study the question of whether functions in a given circuit class can be non-trivially compressed. By exploiting insights derived from existing lower-bound results, they construct algorithms for achieving non-trivial compression of functions computable by AC 0 circuits, de Morgan formulas and readonce branching programs.
Over the past twenty years, geometric complexity theory (GCT) has been a conceptually promising, but technically formidable approach to obtaining complexity lower bounds. The paper "Unifying known lower bounds via geometric complexity theory" by Joshua
